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{Si) Fixing pipe to flange 

(57) Planar flange 1 has a mounting hole lormed through it having portions formed ol different diameters f. 3 the wider 
portion receiving an annular resilient sealing member A. The pipe P has a radially expanding annular ponon P engaged 
with the peripheral edge V of the mounting hole. Within the mounting hole, the end 5 of the p.pe is enlargeo or a pan of the 
pipe^Jiameter portion is radially expanded to press the resilient sealing member 4 and to clamp the «d.ally mward^ 
prajeaing peripheral edge V of the mounting hole between the radially expanded po-fon P- and the enlarged end or radially 
expanded end portion 5. thereby fixedly connecting the flange and the pipe. 
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TITLE OF TKZ IKVENTIOt.' 

ARRANGZMEUT FOR FIXI::G ZIX CF THIU-WALIZD 71?Z TC FLAICGZ 

coupli;:g 
backgroukd of the invention 

Field of the Invention 

The present invention relates generally to ar. ir.?roved 
arrangement for fixedly connecting a flange coupling and an 
end of a thin-walled metal pipe of the type which has a 
relatively small diameter of approximately 50 mm or less and 
a wall thickness of approximately 2 mm or less and which is 
typically employed in an automobile, various kinds of 
machines and equipment in the fcrr. of a supply ?i?e ^hrcuch 
which cil or air is supplied. 

Description of the Pricr Ar- 

F.ef erring to Fig. 3 showing a prior art arrenge.T.ent of 
this kind, a planar fiance 11 has an -cunting hole 12 fcmed 
through an axial portion thereof, and an end of a pipe ?, 
is inserted into the mounting hole 12. In this state, the 
flange 11 is fixed to the pipe P, by heat brazing, as at 13, 
using a brazing metal material such as copper or brass. 

Typically, the thickness of the flange 11 remarkably 
differs from that of the pipe Therefore, in the prior 

art fixing arrangement, a deterioration may occur in the 
mechanical properties of the brazed portion 13 of the pipe ? 
due to localized overheating which may be caused,. as by an 



mexperier.cec cperatcr curing a heat brazing cperaticn 
emFioyir.g a burner' or the like. This ceterioraricn ir.ay cause 
the formation of a crack or a breakage in conibir.aticn v^ith 
vibration applied to a piping including the pipe ?, while it 
is being used. Also, the brazing material nay run on a 
mounting sheet surface of the flange 11 by brazing heat. In 
addition, since the entire surface of a product is subjected 
to anti-corrosive plating after the aforesaid brazing 
operation, there is a problem in that the quality of 
corrosive resistance may deteriorate. 
SUM.MARY OF THE IKVZMTIOK 

It is therefore an object of the present invention to 
provide an improved fixing arrangement including a fiance 
having a mcuntinc hcie provided with an radially enlarged 
portion in which a resilient sealing meirier is inserted and a 
pipe having an e.^.d portion provided with an radially e.xpanded 
portion, the end pcrticn being inserted into the mounting 
hole such that the radially expanded portion is encaged with 
the back of the flange. In addition, the end of the pipe is 
enlarged or a portion of the end portion cf the pipe is 
radially expanded to press the resilent sealing member and to 
clam? a radially inwardly projecting peripheral edge cf the 
mounting hole between the radially expanded portion and the 
enlarged end or radially expanded end portion, thereby 
fixedlv connecting the flange and the pipe. This eliminates 



the previously-described heat brazir.c and crevenzs a crack or 
breakage frcm being forr.ec by a deterioration in the 
nechanical properties of the fixed portion ci the pipe as 
well as various troubles from occurring due to a brazing 
material running on the mounting sheet surface cf the fiance 
by brazing heat. In addition, it is possible to use 
previously-plated flange and pipe, thereby remarkably 
improving the efficiency of fixing operation. 

To this end, the present invention provides an imcrcved 
fixing arrangement for fixedly connecting one end cf a 
thin-walled metal pipe and a flange coupling. The improved 
fixing arrangement includes a planar flange having a mcuntir.g 
hole formed through an axial portion thereof, a radially 
expanded portion being formed in a pcrticn cf the peripr.era^ 
surface of the mounting hole fcr receiving an annular 
resilient sealing member; and a pipe having one end provided 
with an pipe-diameter portion and a radially expanding 
annular portion. The radially expanding annular portion is 
engaged with the peripheral edge of the mounting hole cn the 
back side of the flange to insert the pipe-diameter portion 
into the mounting hole. In addition, within the m.ountir.g 
hole, the end of the pipe-diameter portion is enlarged cr a 
part of the pipe-diameter portion is radially expanded to 
press the resilient sealing member and to clamp the radially 
inwardly projecting peripheral edge cf the mounting hole 
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be-veen the radially -::par.dec zzz-:z- ir.z ir.larcei =r.= rr 
racially -:-:=ar.ced end --crticr., -.hereby fi::eily ccr.r.ec.ir.c -he 
ilar.ge ar.d the ?i?e. The radially extanded ..crticr. ray be 
rcnr.ed in a crcove-like cr step-like shape. 

Further objects, features and advar.taces c: the present 
invention will beccme apparent from the ftiicwinc description 
cf orezerrec enicci-ients of the present invention wi-h 
reference to the accompanying drawings. 
2RIZ- D25CaIP?:CN CF THS DRAWINGS 

Fig. 1 is a partially cutaway, plan view cf a first 
crefsrrad eiriocinent of the present invention showing an 
arrangement for fi::ing one end or a thin-valled netal pipe to 

a flange ccupiing; 

-:z. : is a viav sir-.ilar t= Fig. 1 shcving a sertnd 
pre:=rr5d aricdi-e.nt of tha present i.-.venti-r.: and 

Fig. : is a partially cutaway, plan via-.v cf i prior art 
fixing arrangeT.ent . 

d£SC?.i?t:o?: cf the ;rzfz?jizd z »vscdimei:t 

Preferred emfccdir.ents of the present i.-.ve.-.tion vill be 
described below with reference to Figs. 1 and I. Fig. 1 is a 
partially cutaway, plan view cf a first preferred er^cci-ent 
of the prasen- invention shewing an arrangeir^en-. for iii'.irg 
;r.e end of a thin-walled rvetai pipe to a fiance ccup.ing a.-.d 
Fig. 1 is a view similar to Fig. 1 showing a second treferrad 
ibcdi.f.ent -f the ore sent invention. 



reference nuir.erais 6 and 6' respectively der.c-e hcles 
receiving bolts secured to a base (net shown) . 

It is to be noted that the radially expanded portion 3 
may be formed in the peripheral surface of the mounting hole 
2 in a stepped shape (Fig. D or in a groove-like shape (Fig. 
2) . 

In accordance with the present invention including the 
above-described arrangement, the pipe-dianeter portion P' of 
the end portion of the pipe P is fiti:ed into the mounting 
hole 2 having the radially expanded portion 3 in which the 
resilient sealing merier 4 is fitted, and the pipe-diameter 
portion P' is enlarged at its end or a part ci the sarr-e is 
radially expanded to. press the resilient sealing metier 4 
against the wall of the radially expanded portion In 
addition, t.he radially inwardly peripheral peripheral edge 1' 
of the mounting hole 2 is clamped between the radially 
expanded portion 3 and the enlarged end or radially expanded 
portion, thereby airtightly and firmly fixing the pipe P to 
the flange 1. 

AS described above, in the arrangement for fixing a 
thin-walled metal pipe ro a flange coupling in accordance 
with the presen-. invention, the pipe P is fixedly connected 
to the flange 1 by a pressure applied to the resilient 
sealing meirl^er 4 by the radially outwardly expanded portion 
and by a clamping force ac.ing upon the radially inwardly 



projec^inc peripheral edge 1' of zhe r.ountir.c hcle 2 ce-weer. 
the ar.r.ularly expanded portion ?" and the radially enlarged 
and or the racially expanded portion 5. Therefore, it is 
possible to eliminare a fixed portion which is heat-brazed, 
and this prevents various troubles from occurrinc on zr.e 
mounting sheet surface of the flange 1 due to the fcrnation 
of a crack, breakage or flowing of a brazing naterial owing 
to a deterioration in the mechanical properties of the fixed 
portion of the pipe P. In addition, the flange i and the 
pipe ? which are previously plated may be used so that the 
efficiency of a mounting operation may be improved, thereby 
achieving a remarkably useful arrangement for fixing an end 
of a thin-wailed metal pipe to a flange coupling. 

While this invention has been described in ccr.jur.ction 
with specific embodiments thereof, it is evident that many 
alternatives, modifications and variations will be apparent 
to those skilled in the art. Accordingly, it is intended to 
emrace all such alternatives, modifications and variations as 
fall within the spirit and broad scope of the appended 
claims. 
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CLAIKS 

1. An ar r snger.ent in which a pipe is atxachtc te a 
flange having a mounting hcle receiving the pipe and the 
periphery cf which has a radially inwardly directed 
projection, the pipe being expanded for ab-jtrent with one 

5 side of the projection, and secured by fixing r.eens expandirt 
radisily to press a resilient sealing rer.ber against the 
other side cf the projection. 

2. An arranger.ent for fixedly connecting and end cf a 
thin-walled rr.eta: pipe to a flange coupling ccr.prising: 

IC a planar flange having a rounting hcle fcrred through 

and axial portion thereof, a radially expanded pcrticn fc-rrec 
in a portion cf the peripheral surface cf The r.cur.ting hcle 
for defining a radially inwardly projecting portion and an 
annular resilient sealing renber inserted in the radially 

15 expanded portion; and 

a pipe having an annularly expanded portion which is 
radially expanded for er.gager.ent with the portion cf the 
peripheral edge of the mounting hole which is exposed 
on the bac'r: cf the planar flange and fixing r.eans 

20 expanding radially to press the resilient sealing r.eT?.ber 
against the inner wall cf the radially expanded pcrticn 
and to clar.c the radially inwardly prcjecting portion in 
cooperation with the annularly expanded portion. 

3. An arrangerent acccrcing to clair 1 or clair < whrr^ir. 
I'z the pipe is enlarged at an end thereof. 

An arrsngc-rnt ac-:rd:r.g to rla:-. i or clri- vrr^rtin 

\ 
\ 

\ 



the pipe has an end pzr^.ior. which is partially racialiy 
expanded . 

5. An arrangement according to claim 1 or claim 2 vherein 
the mounting hole is count erbcred to a step-like fom. 

b 6. An arrangement -according to claim 1 or claim 2, 

and having a groove in its peripheral surface to forn two 
spaced radially inwardly directed projections. 
7. An arrangement in which a pipe is attached tc a 
flange, substantially as hereinbefore described with 

10 reference to and as illustrated in Figure 1 or Figure 2 of 
the accompanying drawings. 
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